INTRODUCTION
The systolic time intervals have been used by many workers to study the cardiac function in health and in cardio circulatory Spodick and Quarrypoint, 1973 ). Currently, the practice of yogasanas or yogic exercises is being used through out the world as preventive and curative measures for many psychosomatic disorders (Benson 1983 , Datey et al 1969 , patel 1975 , Udupa 1976 ). The present study was undertaken to provide information on the measurement of systolic time intervals during the practice of yogasanas as there are presently no studies available in literature regarding cardiac response to asana practice.
MATERIAL AND METHODS
The present study was carried out on five male healthy volunteers, who were free from any cardiovascular diseases. They were in age range of 22-25 years and all nonsmokers. The subjects were practicing Yogasanas regularly for more than 3 year and used to stay in an asana up to 3 minutes with out discomfort.
The tracings of electrocardiogram (ECG), Phonocardiogram (PCG), and ear-densitogram (EDG) were obtained with the help of four channel recorder at a paper speed of 100 mm|sec before, during and after two minutes stay in particular asana. See figure 1 for sample tracing. The recordings were carried out in supine posture before and after the asanas. The recordings were taken for 5 separate asanas on every subject on different day; subjects were also recorded before, during and after a 50-wattpedallining by bicycle ergometer for two minutes. These parameters are sufficient to measure the systolic time intervals as per earlier reports Apart from the time intervals the cardiac stroke volume was calculated using Grayboys et al (1974) formula. These values were further converted to cardiac out put by multiplying the stroke volume with the heart rate.
All the measurements were analyzed statistically for obtaining significances related to the above parameters.
RESULTS
The extra mechanical systole, pre-ejection period and left ventricular ejection time changes are tabulated in Table 1 for the above Yogasanas.
The extra mechanical systole (QS2) is described significantly in Sarvangasana and Paschimottanasna after 1 min stay, the same value is maintained even after 2 min stay. During Halasana, the QS2 decrease is observed only after 1 min stay, while in Bhujangasana , the decrease in QS2 is seen only after two min stay. However, during Sirsasana no significant change observed. Pre-ejection period (PEP) changes are significantly decreased in sirsasana both after 1 min and 2 min stay in Bhujangasana, the significant decrease in only after 1 mi stay. In remaining asanas, the PEP changes are insignificant. Left ventricular ejection time (LVET) changes are insignificant during Bhujangasana and Halasana. However, it is decreased significantly in Paschimottanasana during both after one and two min stay, while in Sarvangasana it is decreased significantly only after 2 min stay. The significant increases are observed in Sirsasana both after 1 and 2 min stay.
In Table II , the heart rate corrected LVET and RR intervals are tabulated. Corrected LVET changes are not significant during the stay in any of the asanas for both after 1 and 2 min stay. The RR interval is decreased significantly after one min. stay in Sirsasana and Sarvagasana and after 2 min Stay; the decrease is maintained only in Sirsasana. In the remaining asanas the changes are insignificant.
The systolic time interval changes during exercise are shown in Table III only LVET and RR interval durations are found to be decreased significantly after one min exercise, while remaining time intervals as well as LVET changes are non significant during 50 watt load bicycle peddling in comparison with pre-exercise values in these subjects. The same subjects who did the asanas underwent exercise testing also.
Cardiac out put changes are not significant both after 1 min and 2 min stay in Sirsasana, Sarvangasana, Bhujangasana and Halasana. However, it was increased significantly after one min stay only in paschimottanasana and after one min peddling with bicycle ergo meter as shown in Table IV .
Discussion
Left ventricular ejection time (LVET) changes are mainly determined by heart rate and stroke volume. The heart rate corrected (LVET) (Spodick and Quarry-Pigott 1973) changes revealed no significant changes during the practice of any of these asanas. This indicates that the LVET changes are related to heart and confirms the earlier reports (Leignton et al 1971, Sapru wet al 1978 , Spodick& Kumar 1968 . This finding also reveals that stroke volume changes are non-significant. This was confirmed using Grayboys formula, as there were no significant changes in cardiac out put seen during the practice of these asanas, excepting paschimottanasana. The present study shows that there are no significant changes noted in systolic time intervals and therefore suggests that the practice of these Yogasanas produce changes in cardiac function, which are well with in the normal functioning limits of the heart.
The question has been asked often, if yogasana practice could be done by cardiac patients and further, if these patients could be taught yogasanas to improve their cardiac functioning. Often, the sustained muscle contraction could cause in carrying out an asana is a contraindication in patients with cardiac problems. In other words, the isometric contraction could cause excess load on the heart, leading, in an occasional case, to a perception of an anginal or related abnormal functioning of heart.
The experiment carried out and reported here shows clearly, that the load on the cardiac system-at least in healthy volunteers -is not significantly If similar results were established in cardiac patients, it would imply that the asanas could be taught to these patients with out any adverse effects. The systolic time interval studies carried out here are thus important in establishing the cardiac functioning in asana practice.
